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1
ELECTRICAL JUNCTION BOX

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is related to three co-pending applica-
tions: “ELECTRIC JUNCTION BOX” filed even date here-
with in the names of YASUHIRO HARA, TAKUYA
NAKAYAMA and MITSURU SAITO which claims priority
to Japanese Application No. 2011-137132 filed Jun. 21,2011;
“ELECTRIC JUNCTION BOX” filed even date herewith in
the names of YASUHIRO HARA, TAKUYA NAKAYAMA
and MITSURU SAITO which claims priority to Japanese
Application No. 2011-137133 filed Jun. 21, 2011; and “Box
Main Body” filed even date herewith in the names of YASU-
HIRO HARA, TAKUYA NAKAYAMA and MITSURU
SAITO which claims priority to Japanese Application No.
2011-137135 filed Jun. 21, 2011; which applications are
assigned to the assignee of the present application and all
three incorporated by reference herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electrical junction box
mounted on a vehicle or the like as a moving object.

2. Description of the Related Art

Various electronic devices such as a head lamp, a tail lamp,
a starter motor, and an air conditioner motor are mounted on
a vehicle as a moving object.

A junction block is arranged at a proper position in a
vehicle for supplying electric power to the various electronic
devices. Various electric circuit units composed of fuses,
relays or the like are gathered in the junction block.

Incidentally, because the junction box includes fuses,
relays, or bus bars, the junction box is also referred as a fuse
block, a relay box, or collectively referred to as an electrical
junction box. In this embodiment, the fuse block, the relay
box, and the junction block are collectively referred to as the
electrical junction box.

A conventional junction box includes: a box main body;
and an electric-power-distributing unit received in the box
main body. The box main body is formed in a flattened box
shape. The box main body includes: a lower cover; and an
upper cover attached to each other for receiving the electric-
power-distributing unit. The lower and upper covers are made
of insulating synthetic resin, and molded by injection mold-
ing.

The electric-power-distributing unit includes: a printed
wiring board; a plurality of connectors mounted on the
printed wiring board; a fuse-holding portion holding a plu-
rality of fuses mounted on the printed wiring board; and
relays as a plurality of electric components mounted on the
printed wiring board. A conductive pattern of the printed
circuit board electrically connects terminals of the connectors
with the fuses and the relays according to a predetermined
pattern.

The connector is exposed outside of the box main body via
a through-hole penetrating an outer wall of the box main
body. At least one of the connectors is fitted with a connector
attached to an end of a power source cable connected to a
power source such as a battery or a power generator mounted
on the vehicle. Other connectors are fitted with connectors
attached to ends of a wiring harness connected to various
electronic devices mounted on the vehicle.

The fuse-holding portion is exposed outside of the box
main body via a through-hole penetrating an outer wall of the
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box main body. The fuse-holding portion holds a plurality of
fuses. The relay is mounted on the printed wiring board, and
received in the box main body.

In the above conventional electrical junction box, electric
power supplied from the connector connected to the power
source is distributed by a conductive pattern of the printed
wiring board, and passed through the fuses and relays, and
then supplied to various electronic devices via electric wires
in the wiring harness.

SUMMARY OF THE INVENTION
Technical Problem

The above conventional electrical junction box may be
mounted on a vehicle in a manner that an overlapping direc-
tion of the lower and upper covers is along a vertical direction,
and the printed wiring board is positioned above the relay
mounted on the printed wiring board. In this case, because the
printed wiring board covers the relay, it is undesirable that the
heat generated by the relay concentrates on the printed wiring
board.

Accordingly, an object of the present invention is to pro-
vide an electrical junction box able to prevent the heat gen-
erated by the electric component from concentrating on the
printed wiring board even when the overlapping direction of
the upper and lower covers is along the vertical direction, and
the printed wiring board is positioned above the electric com-
ponent.

Solution to Problem

For achieving the object, according to a first aspect of the
present invention, there is provided an electrical junction box
including: a printed wiring board of which a surface is
arranged along a horizontal direction; an electric component
mounted on the surface of the printed wiring board, and
arranged lower than the printed wiring board; an upper cover
covering the printed wiring board, and arranged upper than
the printed wiring board; a hole opening on a surface of an
outer wall of the upper cover arranged parallel to the printed
wiring board; and a heat-introducing wall continued to an
inner edge of the hole, and penetrating the printed wiring
board.

According to a second aspect of the present invention, there
is provided the electrical junction box according to the first
aspect,

wherein the heat-introducing wall is provided on a whole
circumference of the inner edge of the hole.

According to a third aspect of the present invention, there is
provided the electrical junction box according to the first or
second aspect, further including a lower cover overlapped
with a lower side of the upper cover along a direction perpen-
dicular to the printed wiring board, and attached to the upper
cover, said lower cover being provided with a through-hole
opening on the surface of the outer wall arranged parallel to
the printed wiring board.

According to a fourth aspect of the present invention, there
is provided the electrical junction box according to any one of
the first to third aspects, further including: a heat-insulating
layer provided on the surface on which the electric compo-
nent is mounted of the printed wiring board.

According to the electrical junction box of the first aspect
of'the present invention, the hole is provided on the outer wall
of the upper cover arranged upper than the printed wiring
board, and the heat-introducing wall extended vertically from
the inner edge of the hole, and penetrating the printed wiring
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board is provided. Therefore, the heat generated by the elec-
tric component mounted on the printed wiring board is guided
to the hole by the heat-introducing wall.

According to the electrical junction box of the second
aspect of the present invention, because the heat-introducing
wall is provided on a whole circumference of the inner edge
of the hole, the heat generated by the electric component
mounted on the printed wiring board is surely guided to the
hole by the heat-introducing wall.

According to the electrical junction box of the third aspect
of the present invention, because the through-hole penetrat-
ing the outer wall of the lower cover is provided, liquid such
as water entering the cover is discharged out of the cover via
the through-hole.

According to the electrical junction box of the fourth
aspect of the present invention, because the heat-insulating
layer is provided on the surface of the printed wiring board on
which the electric component is mounted, heat generated by
the electric component mounted on the printed wiring board
is prevented from being transmitted to the printed wiring
board.

Advantageous Effects of Invention

As explained above, according to the first aspect of the
present invention, because the heat generated by the electric
component mounted on the printed wiring board is guided
into the hole by the heat-introducing wall, the heat is pre-
vented from being transmitted to the printed wiring board.
Therefore, the heat generated by the electric component is
prevented from concentrating on the printed wiring board
even when the overlapping direction of the upper and lower
covers is along the vertical direction, and the printed wiring
board is positioned above the electric component.

According to the second aspect of the present invention,
because the heat generated by the electric component
mounted on the printed wiring board is surely guided to the
hole by the heat-introducing wall, the heat is surely prevented
from being transmitted to the printed wiring board. There-
fore, the heat generated by the electric component is surely
prevented from concentrating on the printed wiring board
even when the overlapping direction of the upper and lower
covers is along the vertical direction, and the printed wiring
board is positioned above the electric component.

According to the third aspect of the present invention,
because liquid such as water entering the cover is discharged
out of the cover via the through-hole, the liquid is prevented
from adhering to the printed wiring board.

According to the fourth aspect of the present invention,
heat generated by the electric component mounted on the
printed wiring board is prevented from being transmitted to
the printed wiring board. Therefore, the heat generated by the
electric component is further surely prevented from concen-
trating on the printed wiring board even when the overlapping
direction of the upper and lower covers is along the vertical
direction, and the printed wiring board is positioned above the
electric component.

These and other objects, features, and advantages of the
present invention will become more apparent upon reading of
the following detailed description along with the accompa-
nied drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1is a perspective view showing an electrical junction
box according to an embodiment of the present invention;
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FIG. 2 is an explanatory view showing a state that the
electrical junction box shown in FIG. 1 is attached to a
vehicle;

FIG. 3 is an exploded perspective view showing the elec-
trical junction box shown in FIG. 1;

FIG. 4 is a sectional view taken on line IV-IV in FIG. 1.

DESCRIPTION OF EMBODIMENTS

Hereinafter, an electrical junction box according to an
embodiment of the present invention will be explained in
detail with reference to FIGS. 1 to 4. The electrical junction
box 1 shown in FIG. 1 according to this embodiment is
mounted on a vehicle as a moving object.

As shown in FIGS. 1 and 3, the electrical junction box 1
includes: a box main body 2; and electric-power-distributing
unit 3 (shown in FIG. 3). Incidentally, in this embodiment, an
overlapping direction of an upper cover 4 and a lower cover 5
of the box main body 2 is referred to as a thickness direction
7., a direction crossing the thickness direction Z (orthogonal
direction) and an arranging direction of a later-described
plurality of fuses 28 is referred to as a width direction X, and
a crossing direction (orthogonal direction) both to the thick-
ness direction Z and to the width direction X is referred to as
a longitudinal direction Y.

In the electrical junction box 1 of this embodiment, the
thickness direction Z is substantially parallel to a vertical
direction. As shown in FIG. 2, the electrical junction box 1 is
attached to a lower portion of a center console of a vehicle.
Incidentally, in FIG. 2, the thickness direction Z is slightly
inclined so that the electrical junction box 1 is gradually
extended downward as extended forward of the vehicle, and
theupper cover 4 is overlapped with an upper side of the lower
cover 5 along a direction perpendicular to a surface of a
later-described metallic substrate 24.

The box main body 2 is formed in a flattened box shape,
and includes: the upper cover 4; and the lower cover 5 con-
figured to be overlapped with each other. The upper and lower
covers 4, 5 are made of insulating synthetic resin, and molded
by well-known injection molding.

The upper cover 4 includes: a substantially flat ceiling wall
7 as an outer wall; four peripheral walls 8 respectively
extended vertically from outer edges of the ceiling wall 7; and
an inner wall 9 (shown in FIG. 4). The ceiling wall 7 is
arranged parallel to the later-described metallic substrate 24
of the electric-power-distributing unit 3. The inner wall 9 is
arranged inside of the peripheral walls 8, and extended verti-
cally from the ceiling wall 7. The inner wall 9 is arranged
parallel to the peripheral walls 8 with a gap, and provided on
substantially a whole circumference of outer edges of the
ceiling wall 7 of the upper cover 4.

The lower cover 5 includes: a substantially flat bottom wall
10 as an outer wall; and four peripheral walls 11 respectively
extended vertically from outer edges of the bottom wall 10.
The bottom wall 10 is arranged parallel to the later-described
metallic substrate 24 of the electric-power-distributing unit 3.
The bottom wall 10 is provided with a hole 14 (shown in FIG.
4) for exposing a later-described connector 26.

Front side peripheral walls 8, 11 in FIGS. 1 and 3 of each
four peripheral walls 8, 11 of the upper and lower covers 4, 5
are provided with notches 15, 16 for exposing a later-de-
scribed fuse plate 35 and fuses 28 attached to the fuse plate 35.

The upper and lower covers 4, 5 are assembled with each
other in a manner that the ceiling wall 7 and the bottom wall
10 are arranged parallel to each other with a gap, and the outer
edges of the peripheral walls 8 are overlapped with outsides
of'the outer edges of the peripheral walls 11. At this time, the
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inner wall 9 is overlapped with inner surfaces of the periph-
eral walls 11 of the lower cover 5. In this embodiment, the
lower cover 5 is provided with a locking projection, and the
upper cover 4 is provided with a locking step.

The above upper and lower covers 4, 5 are assembled with
each other (attached to each other) when the locking projec-
tion and locking step are locked with each other. When the
upper and lower covers 4, 5 are assembled with each other, the
upper cover 4 covers the metallic substrate 24, and is provided
above the metallic substrate 24, and the lower cover 5 is
arranged below the upper cover 4 along a direction perpen-
dicular to the surface of the metallic substrate 24.

Further, as shown in FIG. 4, the upper cover 4 is provided
with a hole 17 and a heat introducing tube 18 as a heat
introducing wall, and the lower cover 5 is provided with a
through-hole 13. A plurality ofholes 17 penetrates the ceiling
wall 7, and is arranged with a gap to each other. Namely, the
hole 7 is opened on a surface of the ceiling wall 7. The heat
introducing tube 18 is provided on a whole circumference of
an inner edge of the hole 17. The heat introducing tube 18 is
extended vertically from an inner edge of the hole 17 toward
the bottom wall 10, and inserted into a hole 19 provided on the
metallic substrate 24 (penetrating the metallic substrate 24).
A tip of the heat introducing tube 18 furthest away from the
ceiling wall 7 is arranged nearer the bottom wall 10 than the
metallic substrate 24. The heat introducing tube 18 guides a
heated air in the box main body 2 to the hole 17.

A plurality of through-holes 13 penetrates the bottom wall
10, and is arranged with a gap to each other. Namely, the
through-hole 13 penetrates the surface of the bottom wall 10.
In this embodiment, the through-hole 13 is arranged lower
thanthe hole 17 in a vertical direction. Incidentally, according
to the present invention, the through-hole 13 and the hole 17
are not necessarily arranged in the thickness direction Z.

As shown in FIG. 3, the electric-power-distributing unit 3
includes: the metallic substrate 24 as a printed wiring board;
arelay 25; a plurality of connectors 26; a fuse holding portion
27; and a plurality of fuses 28 as a plurality of electric com-
ponents.

As shown in FIG. 4, the metallic substrate 24 includes: a
metallic plate 29 made of aluminum alloy, copper alloy or the
like; an insulating plate 30 in which the metallic plate 29 is
embedded and made of insulating synthetic resin; and a not-
shown conductive pattern formed on an outer surface of the
insulating plate 30. Further, as shown in FIG. 4, the metallic
substrate 24 is provided with a plurality of through-holes 31
penetrating through both surface of the metallic substrate 24.
An inner wall of the through-hole 31 is covered by the syn-
thetic resin composing the insulating plate 30. The conductive
pattern of the metallic substrate 24 electrically connects ter-
minals of the connector 26 with a relay 25 and fuses 28
according to a predetermined pattern. The metallic substrate
24 is received in the covers 4, 5 in a manner that the metallic
substrate 24 is separated from both the ceiling wall 7 and the
bottom wall 10, and arranged parallel to them. The metallic
substrate 24 is fixed to the lower cover 5, namely, the box
main body 2 with a screw 32 screwed into a boss provided on
the lower cover 5. Thus, the metallic substrate 24 is received
in the lower cover 5, namely, the box main body 2, and the
surface of the metallic substrate 24 is arranged along a hori-
zontal direction. Incidentally, in the present invention, when
an angle between the surface of the metallic substrate 24 and
the horizontal direction is in a range of zero to several dozens
degrees, it is defined that the surface of the metallic substrate
24 is arranged along the horizontal direction.

The relay 25 is mounted on the metallic substrate 24, and
the terminals of the relay 25 are connected to the conductive
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pattern of the metallic substrate 24. The relay 25 is mounted
on a surface facing the bottom wall 10 of the metallic sub-
strate 24. Namely, the relay 25 is provided lower than the
metallic substrate 24. The connector 26 includes: an insulat-
ing connector housing 33; and a plurality of conductive ter-
minals 34. The connector housing 33 is attached to the metal-
lic substrate 24, and exposed outside of the lower cover 5,
namely, outside of the box main body 2 via the hole 14
penetrating the bottom wall 10. The terminals 34 are held in
the connector housing 33 and connected to the conductive
pattern of the metallic substrate 24. One connector 26 of the
plurality of connectors 26 is fitted with a connector attached
to an end of a power source cable connected to a power source
of a vehicle. The other connectors 26 are fitted with connec-
tors attached to ends of a wiring harness connected to various
electronic devices in the vehicle.

As shown in FIG. 3, the fuse holding portion 27 includes:
a fuse plate 35; a fuse terminal holder 36; and a plurality of
conductive terminals 37. The fuse plate 35 is made of insu-
lating synthetic resin, and a plurality of fuses 28 are attached
to the fuse plate 35. The fuse plate 35 is attached to the covers
4, 5 in a manner to close the notches 15, 16 of the upper and
lower covers 4, 5 and to expose the fuses 28. The fuse terminal
holder 36 is made of insulating synthetic resin, and attached
to the fuse plate 35.

Further, the terminals 37 are held in the fuse terminal
holder 36, and connected to the fuses 28 attached to the fuse
plate 35. The terminals 37 are connected to the conductive
pattern of the metallic substrate 24. The terminals 37 of the
fuse terminal holder 36 are connected to the conductive pat-
tern of the metallic substrate 24, and the fuse terminal holder
36 is mounted on the metallic substrate 24. The fuses 28 are
attached to the fuse plate 35 of the fuse holding portion 27.

The electric-power-distributing unit 3 described above dis-
tributes the electric power from the power source via the
conductive pattern of the metallic substrate 24 and via the
fuses 28 and the relay 25 to the electronic devices. Further, a
heat-insulating layer 20 is provided on a surface on which the
relay 25 is mounted of the metallic substrate 24 of the electric-
power-distributing unit 3. A thickness of the heat-insulating
layer 20 is constant, and the heat-insulating layer 20 is pro-
vided with insertion holes 21 for inserting the terminals 34 of
the connector 26 and the relay 25. The heat-insulating layer
20 is made of well-known insulating material.

Further, the above electrical junction box 1 includes a
plurality of brackets 38 for fixing the upper and lower covers
4, 5, namely the box main body 2 to a vehicle body.

According to this embodiment, the hole 17 is provided on
the ceiling wall 7 of the upper cover 4 provided above the
metallic substrate 24, and the upper cover 4 is provided with
the heat introducing tube 18 extended vertically from the
inner edge of the hole 17 and penetrating the metallic sub-
strate 24. Therefore, the heat generated by the relay 25
mounted on the metallic substrate 24 is guided to the hole 17
by the heat introducing tube 18. Therefore, the heat is pre-
vented from being transmitted to the metallic substrate 24.
Therefore, the heat generated by the relay 25 is prevented
from concentrating on the metallic substrate 24 even when the
overlapping direction of the upper and lower covers 4, 5 is
along the vertical direction, and the metallic substrate 24 is
positioned above the relay 25.

Because the heat introducing tube 18 is provided on a
whole circumference of the inner edge of the hole 17, the heat
generated by the relay 25 mounted on the metallic substrate
24 is surely guided to the hole 17 by the heat introducing tube
18. Therefore, the heat is surely prevented from being trans-
mitted to the metallic substrate 24. Therefore, the heat gen-
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erated by the relay 25 is surely prevented from concentrating
on the metallic substrate 24 even when the overlapping direc-
tion of the upper and lower covers 4, 5 is along the vertical
direction, and the metallic substrate 24 is positioned above
the relay 25.

Because the through-hole 13 penetrating the bottom wall
10 of the lower cover 5 is provided, liquid such as water
entering the covers 4, 5, namely the box main body 2 is
discharged out of the covers 4, 5, namely the box main body
2 via the through-hole 13. Therefore, the liquid is prevented
from adhering to the metallic substrate 24.

Because the heat-insulating layer 20 is provided on the
surface of the metallic substrate 24 on which the relay 25 is
mounted, heat generated by the relay 25 mounted on the
metallic substrate 24 is prevented from being transmitted to
the metallic substrate 24. Therefore, the heat generated by the
relay 25 is further surely prevented from concentrating on the
metallic substrate 24 even when the overlapping direction of
the upper and lower covers 4, 5 is along the vertical direction,
and the metallic substrate 24 is positioned above the relay 25.

In the above embodiment, the metallic substrate 24 is used
as the printed wiring board. However, according to the
present invention, so-called printed circuit board made by
forming a conductive pattern on an outer surface of an insu-
lating substrate made of insulating synthetic resin may be
used as the printed wiring board.

Although the present invention has been fully described by
way of example with reference to the accompanying draw-
ings, it is to be understood that various changes and modifi-
cations will be apparent to those skilled in the art. Therefore,
unless otherwise such changes and modifications depart from
the scope of the present invention hereinafter defined, they
should be construed as being included therein.

REFERENCE SIGNS LIST

1 electrical junction box

4 upper cover

5 lower cover

7 ceiling wall (outer wall)

10 bottom wall (outer wall)

13 through-hole

17 hole

18 heat-introducing tube (heat introducing wall)

20 heat-insulating layer 20

24 metallic substrate (printed wiring board)

25 relay (electric component)

What is claimed is:

1. An electrical junction box comprising:

a printed wiring board of which a surface is arranged along
a horizontal direction;
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an electric component mounted on the surface of the
printed wiring board, and arranged lower than the
printed wiring board in a vertical direction;

an upper cover covering the printed wiring board, and
arranged over the printed wiring board;

a hole, opening on a surface of an outer wall of the upper
cover, penetrating the upper cover, and arranged parallel
to the printed wiring board; and

a heat-introducing wall integrally formed with the upper
cover, continued to an inner edge of the hole formed on
an inner surface of the upper cover, and penetrating the
printed wiring board for guiding heat generated by the
electric component into the hole.

2. The electrical junction box as claimed in claim 1,
wherein the heat-introducing wall is provided on a whole
circumference of the inner edge of the hole.

3. The electrical junction box as claimed in claim 1, further
comprising: a lower cover overlapped with a lower side of the
upper cover along a direction perpendicular to the printed
wiring board, and attached to the upper cover, said lower
cover being provided with a through-hole opening on the
surface of an outer wall of the lower cover arranged parallel to
the printed wiring board.

4. The electrical junction box as claimed in claim 2, further
comprising: a lower cover overlapped with a lower side of the
upper cover along a direction perpendicular to the printed
wiring board, and attached to the upper cover, said lower
cover being provided with a through-hole opening on the
surface of the outer wall arranged parallel to the printed
wiring board.

5. The electrical junction box as claimed in claim 1, further
comprising: a heat-insulating layer provided on the surface on
which the electric component is mounted on the printed wir-
ing board.

6. The electrical junction box as claimed in claim 2, further
comprising: a heat-insulating layer provided on the surface on
which the electric component is mounted on the printed wir-
ing board.

7. The electrical junction box as claimed in claim 3, further
comprising: a heat-insulating layer provided on the surface on
which the electric component is mounted on the printed wir-
ing board.

8. The electrical junction box as claimed in claim 4, further
comprising: a heat-insulating layer provided on the surface on
which the electric component is mounted on the printed wir-
ing board.

9. The electrical junction box as claimed in claim 1,
wherein a tip of the heat-introducing wall furthest away from
the outer wall of the upper cover is arranged closer to the
lower cover than the printed wiring board.

#* #* #* #* #*



